Abstract: Orofacial clefts are the most common group of craniofacial anomalies. The detection rate of cleft lip during the mid-trimester, using two-dimensional (2D) ultrasound screening, has improved over the last three decades. However, the detection rates of defects involving the hard palate or isolated cleft palate have remained poor. Over the last decade, many investigators have studied the use of 3D ultrasound to improve the detection rates of these defects. With the increasing use and acceptance of firsttrimester aneuploidy screening in the US, there is growing interest in performing first-trimester fetal anatomy surveys. Reports of first-trimester diagnosis of cleft lip and palate are rare, and this aspect of prenatal sonographic diagnosis remains underexplored. We report a case of unilateral cleft lip and cleft palate diagnosed during a routine first-trimester screening at 12 weeks' gestation and review the pertinent literature on first-trimester diagnosis of cleft lip/palate.
Introduction
Cleft lip and/or palate (CL±P) remains the most common group of craniofacial anomalies. In the second trimester, as part of the anatomic survey, evaluation of the fetal lips is routinely done using two-dimensional (2D) ultrasound. At this time in gestation, 2D ultrasound has excellent detection rates for defects involving the lip and alveolar ridge. However, prenatal detection of abnormalities involving the hard and secondary soft palate remains a challenge. Using 3D ultrasound, several techniques have been developed to improve on the detection rates of the secondary palate [1, 13, 14] .
Ultrasound evaluation of the fetus during first-trimester screening provides a unique opportunity for the early evaluation of the fetal anatomy. Diagnosis of CL±P during the first trimester is rare but possible. In this report, we describe a case of CL±P diagnosed during first-trimester screening, using both 2D and 3D sonography, and confirmed during the second-trimester scan. Unilateral CL±P was ultimately confirmed at the birth of the child.
Case
A 36-year-old primigravida was referred to the New York University ultrasound unit for nuchal translucency (NT) screening at 12 weeks and 5 days' gestation. The NT measured 1.7 mm, while the serum screen was normal. An early anatomical survey at the time of the first-trimester screen revealed unilateral left cleft lip and palate ( Figure  1 ). Subsequently, a transvaginal 3D scan was performed using a GE E8 ultrasound machine with a 5-9 transvaginal transducer (General Electric Medical Division, Milwaukee, WI, USA), which further confirmed the diagnosis ( Figure  2 ). No other anomalies were found during this anatomy survey. Subsequently, ultrasound at 21 weeks' gestation showed the same anomaly detected during the first-trimester anomaly screening ( Figure 3 ). Prenatal consultation with an orofacial surgeon was obtained at 22 weeks' gestation. The pregnancy remained otherwise uncomplicated, and delivery was at term as planned. Delivery was attended by the "cleft team" for postnatal management.
Discussion
Orofacial clefts are the second largest group of anomalies diagnosed during prenatal care, second only to congenital heart defects. In the US, cleft lip with or without cleft palate is estimated to affect 1 in 1000 live births, and isolated cleft palate affects approximately 0.6 in 1000 live births [2] . The first description of an ultrasound diagnosis of cleft lip/palate was published by Christ and Meininger in 1981 [4] . Over the last three decades, despite the use of significantly improved technology and experience, the detection rate using 2D ultrasound has continued to be far from expectations. Multiple population-based studies have demonstrated poor detection rates for orofacial clefts with the current standard of care of 2D ultrasound evaluation. Detection rates range from 0% to 70% for all types of clefts, 33% to 88% for CL±P, and 0% to 22% for isolated cleft palate [9] .
During the last decade, efforts to improve antenatal diagnosis of orofacial clefts have led to the development of 3D techniques to aid the diagnosis, including 3D reverse face view [1] , flipped face view [14] , and also the oblique evaluation technique of the secondary palate described by Pilu and Segata [13] . The use of 3D techniques has been shown to improve the detection rate of orofacial clefts in cases suspicious of the pathology, using initial 2D ultrasound screening [3] . The same is true for the routine use of 3D ultrasound in high-risk groups [17] . The major downside is that 3D imaging techniques and expertise are available only at a few specialized and/or tertiary-care centers. Worldwide, there is increasing focus on early diagnosis of fetal anomalies and also on evaluation of the maternalfetal-placental unit for predicting risks for adverse pregnancy outcomes. In the US, starting from the first description of NT [11] to completion of the FASTER trial [5, 6] , the envelope of prenatal diagnosis is slowly shifting from midtrimester to late first trimester.
During organogenesis, orofacial development -especially that of the primary palate -is completed by the 7 th postconception week (9 postmenstrual weeks) [18] . Reports on first-trimester diagnosis of cleft lip and palate are rare, with only a few articles published over the last two decades [7, 8, 10, 12] . The pertinent literature attests to the fact that during first-trimester screening, one should concentrate on detecting facial clefts. Overall, the utility of first-trimester anatomy survey for prenatal diagnosis of orofacial clefts remains underexplored.
First-trimester screening presents a unique opportunity for early sonographic assessment of other pathologies in general and those of facial clefts in particular. With the relatively smaller size of the fetus, it is much easier to scan the orofacial region in trained hands. There is mounting evidence that increased NT is associated with structural anomalies, including orofacial clefts, even in chromosomally normal fetuses. Timmerman and colleagues [16] evaluated the association of increased NT (>95 percentile) with cleft lip/palate in a retrospective cohort study of 8638 fetuses. They found an increased risk of isolated cleft lip/ palate [relative risk (RR), 7.6; 95% confidence interval (95% CI), 1.9-30.4]; the risk of cleft lip/palate as an associated finding with other anomalies was even higher (RR, 53.5; 95% CI, 11.1-256.6). Even though only 2 out of 10 cases of cleft lip/palate were diagnosed during the NT-scan, anatomy survey was not part of ultrasound evaluation.
Sepulveda and colleagues [15] used 2D and 3D ultrasound during NT scans for the evaluation of the "midfacial" area. They evaluated what they called the "retronasal triangle" for diagnosing cleft lip/palate. The base of the triangle is considered to represent the hard palate. The authors report successful evaluation of the retronasal triangle in 98 of 100 normal fetuses during NT screening, demonstrating the feasibility of screening for cleft palate. As there were no cases diagnosed during the study, larger prospective studies are needed to validate the authors' approach. As said above, we now routinely perform anatomy survey during first-trimester screening when we scan for NT. We suggest that screening for anomalies is possible in the late first trimester. This case demonstrates and emphasizes that early and accurate diagnosis of cleft lip and palate in the first trimester, as early as 12 weeks' gestation, is a real possibility. It should be attempted at the time of ultrasound for first-trimester screening.
